Using phenomenological formulae, we deduce the masses and quantum numbers of the quarks from two elementary quarks (ǫ u and ǫ d ) first. Then using the sum laws and a binding energy formula, in terms of the qqq baryon model and SU (4) 
Introduction
Using SU(3) f , SU(4) f and SU(5) f , the Quark Model [1] has successfully deduced the quantum numbers of baryons and mesons. It also has found some masses of new baryons or mesons, from the masses of the old discovered baryons or mesons, using mass relations of Gell-Mann-Okubo mass formulae [2] . Thus the Quark Model has led to many discoveries of baryons and mesons. These works are some of the greatest works in particle physics. There are, however, the important problems that need to solve:
(1) The quark's intrinsic quantum numbers cannot deduce and have to put in "by hand" [3] . How do we deduce the flavor of the flavored quarks? Why do all quarks have the same spin (s = 1 2 ) and baryon number (B = (4) How do we deduce the mass spectrum of the quarks? the quark masses, as arbitrary parameters, led to that the standard model has too many arbitrary parameters (nineteen) and thus the standard model is incomplete [4] .
(5) How do we deduce the mass spectrums of the baryons and the mesons?
These problems are concerned with the physical foundation of the standard model.
We can not dodge these problems. There may be some clues about new theory in the solutions of these problems. Using phenomenological formulae, this paper deduces the masses and quantum numbers (including the flavor numbers S, C and B) of the current quarks from the two kinds of elementary quarks ǫ u and ǫ d . This paper shows that all current quarks inside hadrons are the excited states of ǫ u or ǫ d . Since the two elementary quarks (ǫ u and ǫ d ) have SU(2) symmetry, thus the flavor symmetry (SU(3) f , SU(4) f and SU(5) f ) are the natural extensions of SU(2) f . Then this paper deduces the important baryons, from the deduced quarks, using thebaryon model and a phenomenological binding energy formula as well as SU (4) . At the same time, it also deduces the important mesons, from the deduced quarks, using themeson model and a phenomenological binding energy formula. The deduced masses of the baryons and mesons are 98% consistent with experimental results. The deduced quantum numbers of the baryons and mesons match with the experimental results exactly.
The current quarks u, c and t have Q = + . This case seems to indicate that there are two kinds of the quarks. One of them has Q = + 2 3 , and the other one has Q = - In order to deduce baryons and mesons from quarks, we have to deduce quarks first.
We are lucky, because there is not any baryon or meson that contains the top quark, we do not need to deduce the mass of the top quark (t) in this paper. , n = 1, 2, 3, ... ), Bohr [7] selects correct orbits (energy levels) from the classic infinite orbits (continuous energy spectrum). Similarly, extending the Planck-Bohr quantization from the linear funcrion of n to a quadric function of n, we get a quantization condition (a phenomenological quark mass spectrum which depends on the electric charge of the possible flavored quark). If an excited state with a quantized energy E Q (mass):
it is a possible flavored quark with a flavored value :
Flavor value = Sign(Q) × 1, n+ Q= 1, 2, 3, ... .
Where Q is the electric charge of the excited state; m 0 = m u = m d = (313+∆) (5); Q ≡ Q- 2 3 , for Q = + 2 3 , Q = 0 , for Q = - and Sign(Q) = "-". This phenomenological mass formula has only one arbitrary parameter m 0 that is determined by proton mass and newtron mass (4).
From (5) and (6), for the excited states of ǫ u , Q = + for ǫ u , m
n] and flavor = +1 n = 1, 2, 3, ... ;
n] and flavor = -1 n = 0, 1, 2, ... .
Putting the m 0 = 313 + ∆ and n values into (7), we find the masses and flavor values of the flavored excited states (possible flavored quarks) shown in Table 1 . We have already deduced two unflavored quarks u and d (1) and (4) shown in Table 1 also: ********* ******** ********* ********** ************
In Table 1 , we use the quark names to show their quantum numbers as usual. Table 1 shows that there are three kinds of possible quarks: the first kind for n < 
. Thus SU(4) f , and SU(5) f are not badly broken by the quark masses.
We will use SU(4) and thebaryon model to deduce baryons from the deduced quarks in Table 2 . 3∆ of the three quark masses. Thus the baryon mass will essentially be:
Therefore we will omit the term ∆ in the three quark masses of the baryon and the term (−3∆) in the binding energy of the baryon when we deduce the masses of baryons. The sum laws of the baryon number B, the strange number S, the charmed number C, the bottom number B, the electric charge Q and the isospin z-component I z of a baryon are:
Using the sum laws, Deducing the most important baryons from the Deduced quarks
Using the quantum number sum laws (9) and the mass sum law (8) , from the S, C, B, Q, I z and the masses of the deduced quarks in Table 2 , omitting the ∆ in the quark masses and the binding energy (-3∆), we deduce the most important baryons, shown in Table 3 : Table 3 : The most important baryons (J P = 1 2 + and B = 1)
is not a normal baryons; it might be a quasi-baryon. From Table 3 , we see that the deduced quantum numbers of the most important baryons match the experimental results [8] 
Where ∆I is the difference between the isospin of the baryon and the minimum isospin of the three quark system in the baryon, ∆J is the difference between the spin J of the baryon and the minimum J of the three quark system in the baryon (see Table 4 and Table 9 ). C is the charm number and I is the isospin number of the baryon. δ(∆J) is a Dirac δ function. For ∆J = 0, δ(∆J) = 1; for ∆J = 0, δ(∆J) = 0.
Using the sum laws (9), the mass formula (10), a flavor-spin SU(6) and thebaryon model of the Quark Model, we can deduce the masses and the quantum numbers of the baryons from the masses and quantum numbers of the deduced quarks in Table   2 .
3.2. Deducing the baryons of Octet and Decuplet using the sum laws and a phenomenological binding energy formula from the deduced quarks
The flavor and spin of the "ordinary" quarks (u, d and s) may be combined in an 13 approximate flavor-spin SU (6) in which the six basic states are u↑, u↓, d↑, d↓, s↑ and s↓ (↑, ↓ = spin up, down). Then the baryons belong to the multiplets on the right side of
These SU(6) multiplets decompose into flavor SU(3) f [9] multiplets as follows:
where the superscript (2J + 1) gives the net spin J of the baryons for each baryon in the SU(3) multiplets. J P = Using sum laws (9) and mass formula (13), from the deduced quarks in Table 2 , we deduce the strange number S, the isospin I, the I z , the charge Q and the mass of the baryons shown in Table 4 : 
Deducing the baryons of SU(3) Decuplet from the deduced quarks
The baryons ∆(1232), Σ(1385), Ξ(1532) and Ω − (1672) belong to SU(3) Decuplet
+ . The SU(3) Decuplet has given the three quarks for each baryon of the Decuplet. Using the sum laws (9) and the mass formula (13), from the deduced quarks in Table 2 , we deduce the strange number S, the isospin I, the z component I z of the isospin, the charge Q and the masses of the baryons shown in Table 5 : Table 5 Table 6 ). All the baryons in a given SU(4) multiplet have the same spin and parity. Thus from the spin and parity of the baryons in the bottom layer, we can find the spin and parity of the 20-plet baryon multiplet: Table 6 : The baryons of 20-plet with SU(3) Octet ( Bottom level Table 4 . Using the sum laws (9) and the mass formula (10), we deduce the charmed number C, the strange number S, the isospin I, the z-component I z of the isospin, the charge Q and the masses of the baryons. We show the baryons on the top level in Table 7 and the middle level in Table   8 (the same name between deduced and experimental baryons means the same quantum numbers): Table 9 ): Table 9 : The baryons of 20-plet with Decuplet
We have already shown the baryons in the bottom level (SU(3) Decuplet) in Table   5 . Using sum laws (9) and mass formula (10), we deduce S, C, I, I z , Q and the mass of the baryons from the S, C, I, I z , Q and masses of the deduced quarks in Table 2 . The baryons on the middle-down level with C = 1 are shown in Table 10 (the same name between deduced and experimental baryons means the same quantum numbers): The baryons on the middle-up level with C = 2 and the top level with C = 3 are shown in Table 11 : Table 11 . The baryons on the middle-up and top level, J P = Using sum laws and a phenomenological binding energy formula, in terms ofmeson model of the Quark Model, from the deduced quarks in Table 2 , we can deduce the masses and the quantum numbers of the important mesons also.
Deducing the Important Mesons from the Deduced Quarks Using the qq Meson Model
In the quark model, a meson is the q i q j bound state of a quark q i and an antiquark q j . In this short paper, we only deduce the important mesons to show the main physical idea and to check the deduced quark masses. The sum laws of the baryon number B, the strange number S, the charmed number C, the bottom number B, the electric charge Q and the isospin z-component I z of a meson are:
The masses of the quarks are huge from the term ∆ (≫ M p = 938 Mev) of the quark's masses in Table 2 . The masses of mesons [11] , however, are not huge. Thus we infer that there will be (-2∆) in the binding energy of the meson to cancel 2∆ in the masses of the quark and antiquark inside the meson. We assume a phenomenological binding energy formula
where ∆m = m q i -m q j ; C ij = C i -C j ; |SC| is the absolute value of strange number × charmed number of the meson; |B| is the absolute value of the bottom number of the meson. δ(∆m) is Dirac δ function; for ∆m = 0, δ(∆m) = 1; for ∆m = 0, δ(∆m) = 0.
I i is the isospin of q i ; I j is the isospin of q j . The meson mass formula is
Using (16), (15) and sum laws (14), from the deduced quark masses in Table 2 
Using sum laws (14), the mass formula (16) and the binding energy formula (17), we deduce the mesons made of the quarks and their own antiquarks as shown in Table 12 (the same names show the same quantum numbers of the deduced and experimental mesons): In Table 12 , the first row q N (313)q N (313) = π(138) # is deduced using Table 13 , and all other kinds of quarks have I = 0.
The binding energy formula (15) is simplified into
Using the sum laws (14), the binding energy (18) and the meson mass formula (16), from the deduced quarks in Table 2 , we deduce the mesons shown in Table 14 . Table 14 shows that the deduced quantum numbers (I, S, C, B and Q) of the mesons are the same as the experimental result (the same names show the same quantum numbers of the deduced and experimental mesons), and the deduced masses of the important pseudoscalar mesons are about 98% consistent with the experimental results. These results furthermore show that the deduced masses and quantum numbers might be indeed correct. The predicted baryons have higher energies than the discovered baryons or higher flavor values such as C = 2 or 3; they are difficult to discover. As new experimental technology and equipments become available, these predicted baryons might be more easily discovered. At the same time, a quasi-baryon Λ the sum laws and the binding energy formula of mesons, in terms ofmeson model, we have also deduced the masses and quantum numbers of the important mesons from the deduced quarks in Table 2 . The deduced quantum numbers of the baryons and mesons match the experimental results [8] and [11] exactly, and the deduced masses of the baryons and mesons are 98% consistent with experimental results. This case might
show that the deduced masses of the quarks could be indeed correct.
6). This paper not only deduce the masses and the quantum numbers (including the flavors) of the quarks, the important baryons and mesons, but also provides a physical foundation for the flavor symmetry (SU(3) f ,SU(4) f and SU(5) f ) on a phenomenological level. Since the elementary quark number decreases to two, it can decrease the number of the adjustable parameters of the Standard Model [12] , and might simplify the calculations. In fact this paper improves upon the Quark Model, making it more powerful and more reasonable.
